Twelve cases of sternocostoclavicular hyperostosis were followed up over four to 16 years. The patients underwent repeated radiological examinations of the sternocostoclavicular joints and the sternum, and the extrasternal osseous manifestations of the disease were studied to show changes in the radiological features during long term foliow up.
Abstract
Twelve cases of sternocostoclavicular hyperostosis were followed up over four to 16 years. The patients underwent repeated radiological examinations of the sternocostoclavicular joints and the sternum, and the extrasternal osseous manifestations of the disease were studied to show changes in the radiological features during long term foliow up. Five of 12 (41%) patients had extrasternal manifestations. With the exception of one patient extrasternal manifestations were first detected by scintigraphs because they were asymptomatic. With respect to the sternal manifestations the initial radiological diagnosis was made during an acute phase while painful swelling over the sternum and decreased mobility of the shoulders occurred. The radiological examinations showed the signs of a proliferative destructive arthritis in most patients. In contrast with the frequent occurrences of clinical symptoms, the radiological signs of progression take several years to become detectable.
There are no specific bacteriological, serological or histological findings. Usually a permanent increase in the erythrocyte sedimentation rates is found. Sternocostoclavicular hyperostosis is a slowly progressing disease, characterised by a chronic aseptic destructive sternoclavicular arthritis with a reactive low turnover sclerosis that begins in a similar way to an enthesopathy and ends after several decades with total ankylosis. The radiological identification of retrosternal proliferation of soft tissue by computed tomography was found to be a valuable criterion for the differential diagnosis from other benign hyperostotic processes of the sternoclavicular region.
In 1967, Sasaki reported the case of a patient with bilateral hyperostosis of the clavicles, interpreted as 'osteomyelitis', which was associated with pustulosis of the palms and soles (pustulosis palmaris et plantaris).' In 1968, Kato et al 2 described a similar patient and in 1974 Sonozaki et al 3 reported four cases of symmetrical ossifications between the clavicles and first ribs.
In 1981, Sonozaki et al published a review of the 1979 patient population of four Japanese dermatological clinics. From a total of 22 000 patients they found 12 cases of sternocostoclavicular arthro-osteitis and 128 cases of pustulosis palmaris et plantaris; there was a 9 4% incidence of sternocostoclavicular arthro-osteitis in patients with pustulosis palmaris et plantaris. By 1986, Japanese workers had published 147 reports of sternocostoclavicular arthro-osteitis. In contrast by 1990 there were only about 80 published reports from European and American workers.
Koehler and coworkers were not aware of the earlier Japanese studies when they introduced sternocostoclavicular hyperostosis as a 'previously unknown disease'.6 7 The clinical features of sternocostoclavicular hyperostosis are indicative of its relationship with reactive arthropathy and osteopathy in dermatological diseases such as acne conglobata,8 or pustulosis palmaris et plantaris and psoriasis. 9 Sternocostoclavicular hyperostosis has been referred to as an enthesopathy-that is, a disease of the insertions of tendons and ligaments.'0 " Some workers believe that sternocostoclavicular hyperostosis and chronic recurrent multifocal osteomyelitis represent one disease entity, the phenotype of which depends on the age at which the disease manifests itself.'2 '3 According to these workers, chronic recurrent multifocal osteomyelitis appears in infants and young adults,'4 whereas sternocostoclavicular hyperostosis appears in middle life. Sternocostoclavicular hyperostosis and chronic recurrent multifocal osteomyelitis have the same hyperosteotic changes in the sternum and clavicles, as well as additional foci of sclerosis in the vertebral column and pelvis. It has been suggested that sternocostoclavicular hyperostosis and chronic recurrent multifocal osteomyelitis are acquired hyperosteotic syndromes. '5 16 At present, there can be little doubt that sternocostoclavicular hyperostosis is at the centre of a yet to be defined syndrome that is sometimes associated with dermatological and extrasternal osseous changes. Although the radiological features of sternocostoclavicular hyperostosis have often been described,9 15 (fig IA) . At this stage the scintigram already shows a marked osseous turnover in the sternoclavicular joint.
Stage II
As the disease progresses, ossification extends to the medial end of the clavicula, the sternoclavicular joint, the manubrium, and the body of the sternum. Usually, at the same time, progressive hyperosteotic changes of the ventral parts of the ribs, the cartilage of the ribs, and the sternocostal articulations are noted (fig 2) . As a rule, both first ribs are affected, but less commonly there are corresponding changes in ribs 2 to 7 which are either unilateral or bilateral. Interestingly none of our patients showed radiographic or scintigraphic evidence of ribs 8-12 being affected. The sclerotic changes lead to an increase in bone volume which is most pronounced in the clavicles, the sternoclavicular joints, and the manubrium of the sternum. Invariably we found a marked destruction of the sternal articulating surface of the sternoclavicular joints. The extent of this destruction was not necessarily identical on both sides (figs 3 and 4).
There was only minor destruction of the clavicular head. Figure 4 shows (fig 2) . The changes in the sternoclavicular joints did not represent only eburnation, but rather a progressive joint destruction in combination with an increasing hyperostosis of the sternum and the medial end of the clavicle. In only two patients were the costoclavicular ligaments unaffected. Owing to extension of the inflammatory process to the adjacent vasculature, we noted one case of unilateral and one of bilateral occlusion of the subclavian veins (patients 7 and 8; fig 5) .
In five patients we observed extrasternal manifestations of the disease over a period of several years. Patient 3 initially presented with discovertebral destructions resembling those found in bacterial spondylitis (fig 4) . The same patient also developed episodes of non-destructive monarthritis of the ankle joint associated with proliferation of the periost.
Patient 2 showed an unchanging sclerosis of four thoracic vertebrae (fig 7) . In patient 7 showed typical radiographic signs of a hyperostotic spondylitis, which 10 years later led to a complete fusion of the lumbar spine similar to ankylosing spondylitis. In patient 5 we observed a slowly progressing sclerosis of the bony pelvis without inflammatory changes of the sacroiliac joints (fig 8) .
SCINTIGRAPHIC FINDINGS
The sternal and extrasternal manifestations of sternocostoclavicular hyperostosis showed an increase in the accumulation of tracer on the scintigraphs. With the exception of patient 3, however, the extrasternal manifestations were 
